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Misuse of explosives and heedless disregard of well-known safety rules 
covering the use of commercial explosives Cause many avoidable accidents 
resulting in the death or maiming of men who can ill be spared by already 
uniermanned industry at present, and who cannot be spared by their families 
et any time. Blasting accidents, when not fatal, are usually serious; the past 
and present needless loss of life and maiming of men from this cause are 
acvpalling and tyres of waste that can and shculd be virtually eliniinated. Dead, 
Crippled, and maimed men are distinct losses to society as well as to industry, 
and coinnensation pxyments for such accidents represent only a portion of the 
financial hia because the value cf their lost potential production can only be 


surmise 


Ky their very nature, explosives are dangerous to handle, otherwise they 
would not perform the services for whicn they are used; all men on a blasting 
crew are subjected to the results of the carelessness of any one member, and 
nh many instances the micuse of explosives by one person has killed scores of 
fellow workers. Inexperienced men should be assigned to blasting cperations 
cnly under the close supervision of men well-exnericnced in the work and 
nes with its inherent hazards. Men should be selected for blasting crews 
at are known to be careful, willing to follow instructions, cooi-headed, and 
arenes to hecome extited in an emergency; they should be instructed in the 
Safe handling of explosives in accordance with the safety rules established by 
the explosives-manufacturing companies or the safety codes cf the various 
sndustrial organizations. Unfortunately, American industry has never adopted 
4 uniform code for the safe handling of exniosives; however, many mining 
companies have made rules that will eliminate mcst unsafe practices if es- 
tablished safe procedure is followed carefully. The Bureau of Mines has issued 
numerous pamphlets giving information on the causes of accidents due to ex- 
plosives in the mining industry and indicating the ways in wnich a good proportion 


cf those eccidents can be avoided. 


:/ The Eureau cf Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgement is used: “Reprinted from Bureau 
of Mines Information Circular 7259.”’ 

“/ Chief, Health and Safety Service, Bureau of Mines, Washington, D.C. 

Senior miniug eugineer, Bureau of iviines, Washington, D. O. 
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@iose sunervision of men working with explcsives will eliminate much of 
the common carelessness; uniortunately, Supervision ci eee’ bore te Oe 


lax rather than close, not oniv in war time but also in peace time, meccidents 
from exclosives usually are so severe that no individual has a ve a OU aS. Ye 


tunity to learn by his cwn exnerience, and many are ceed to learn from 
that of cthers. Come companies adopt safety rules; yet, especially in ime ao or 
stress (2s in the present war-time demand for vroduction) the curerviscry 
Stall is more interested in attaining maximum daily cutput tren in requirings 
that it ce attained sarcly. (Uon accident rates result alrnaost invariaviy under 
these senders. Ot SCC ils IP Cre Sys Ore Glinost Cerca te Concur: 
to the increased aecivent cecurrence. 


Many care:ess practices in nendlh and ucing explosives are due to 
placings ncw men with experienced men wh cha ae been trained in sare methe 
of blasting but whose expericnes has ey eee ee in essentia.ly tie same way; 
LhUS Gangercus prac.ces are nik = down from one man ts ceo 


Unquestionabiy. far too man: peorle in the United States are allowed to 
HOSSess end 1s Use erp iOSiVves with very inadequate Knowledge cf the pazardas 
of explosives cr of sife ways of usine them. 


A few out of scores of exnmples cf relatively recent misuse of eMploviv 
have been compiled in this Siveuler to pis pega e the necessity for rivinz ses 
Sur Savane fe men eneared in blasting and to ejucate and train these inen in 
safer metn | 
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of the left hone while ee. fuse in peer ures ih ory to bl: ast ine. 


One man hud over oO years of experience in mining werk; the cther less 
than 2 years of mining exnerience. In one cuse two detonators were procured 
by the victim frcni a cache on some timbers cinced there by another man, and 
the suoposition is that some foreicn subttance had centered the detonator, wnich 
exploded prematurely as the fuse was being piaced in the detcnator barrel by 
pressure and twisting. 


In the other cace the victim states that the covering of tne fuse was loose 
and unwrapped and was “‘ herd to place in the cap s9 I gave it ita hard puch and 
twist at the same time when-the cap eee acd tie mane had four detcnatcrs. 
left over from the nro OY SVLOUS shift and tock them hécne, presurnably looge in his 
pocket; again it would aprear that some fcrelgn matter crobakly entere be 


barrel of the detonator. 
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In both instances there was definite carelessness in the storage and trans- 
portation of the detonators before use; it is very unsafe to place two loose deto- 
nators on a timber for storaze or safekceping, as was done in the first case (and 

is done fer too frequently in all kinds of mining work), and carrying four extra 
aie heme, probably loose in the pocket, is extremely careless. The 
nethods of transporting and storing detonaturs (a5 well as of using them) in 
this mine were anything but safe; this is the primary cause of these two acci- 
dents, and each ruined the left hand cf the victim. In both the victim was using 
an electric cap lamp, hence open lights cannot be held responsible; in both cases 
No. 3 detonators were used, and there is little or no suspicion that these were 
defective, inasmuch as the methods of use were very evidently at fauit. 


Rema rks 


Forcing fuse into the barrel or cylinder of a blasting cap or twisting the 
fuse when in contact with the explosives charve of a blasting cap invites an ex- 
»losion; for many years the explosives-manufactu ring companies have specifi- 
cally warned against this practice, The instruction of employees in the safe 
methods cf working Si.culd be considered a responsibility of management; more- 
over management should prescribe and enforce safe methods of handling and 


Storing as well as using explosives. 
North Carolina Mine 


A North Carolina mica mine was being unwatered and prenared for cper- 
ation in June 1948, The mine workings consisted of a tunnel 300 feet long, wnhicl: 
connected with a slope ona 30-cergree incline 200 feet long. 


All shots were fired electricaily from outside tiie tunnel, uSing a standard 
plunger-type blasting machine. The blasting lines were suspended from bent 
nails in mining timbers about 5 feet from the floor. The foreman did all the 
blasting. 


The slope was too narrow to permit a new a2-ton car to pass, and it was 
necessary to widen it at cne point. The driller finished drilling a horizontal 
ole, and the foreman went to the surface for explosives. The driller stated 
that the foreman, on returning, loaded the hole and connected one leg of the 
electric detonator to the blasting line; when he attempted to connect the second 
log wire the snot went off, fatally injuring the foreman and severely injuring 


tne driller. 

The blacksmith stated that the victim had connected an electric hoisting 
signal actuated by a “‘hot-shot’’ battery to the blasting line about 2:30 p.m. the 
Same day. The driller walked out of the tunnel after the accident and sent the 
klacksmith to help the foreman. The blacksmith noticed that the “‘hot-shot’’ 
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battery was still connected tc the blasting line when he entered the tunnel. The 
men were taken to the hospital, where the fcureman died the same night. 


Remarks: 


Blasting lines should be used cnly for blasting, and the lines shouid be s: 
arrangeac they cannot be charged accidentally; one procedure toward accomiplis: 
ing this is to connect the blasting lines to safety switches locked in the open 
position, tivus sectionalizing the lines. 


Elasting lines shovid not be extended beyond the mine workings at the 
surface unless an air gap is orovided inside the mine to prevent accidental 
charging of the lines by lightninc or other sources of electricity. The conneciic:. 
for the air gap should be kent locked in the “ooen’’ position until the line is 
ready for use. : 


Boe lorado M ‘ine 


mw ee ee oo 


Two men were injured ina Colera do coal mine in May 1943 when a Carac: 
shell was ejected from a hole and rizocheted around two right ene striking 
the men, 


The face of the back entry was abcut 20 feet beyond the last crosscut am 
had been undercut to a denth of 6 feet. One 6-foot hole had been drilled in eacn 
side about.2 feet from the rib. The shot firer pushed a 5-1/2-foot Cardox sheé.! 
to the bottorn of the hole and then pulled it back 10 or 12 inches, sc that about < 
inches of the shell protruded from:-the collar of the hcie; he then wedged the 
shell in that nosition: The shot firer and two miners walked through the cross- 
cut intc the main entry toward the face, placing two right angles between thera- 
selves and the snot. The Cardox snell was ejected from the hole when fired 2n3 
struck two timbers about 25 feet from the face, which deflected the shell into 
the crosscut. The shell struck the outky rib of the crosscut (see fig. 1) and 
was deflected again, this time into the main entry, striking the two miners and 

narrowly mISSINg the shot firer. The sheil finally stopped when it struck a 
timber about 25 feet from the face. .The eye of one miner was gouged out, ard 
the other miner suffered laceratious of the head and face. The blasting cable 
was only 52 feet lone. 


The use of a short oe sting cabte. when Cardcx or any cther explosive is 
fired should not be tolera Ueda bias ere cable should be at least 100 feet long. 


Flying Cardox shells are a real a urd in this type of blasting, and whi-e 
it is usually held that safety can be expec Sd. twoLicnt angles intervene, tis 
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c2se indicates very definitely that is is safer for men to stand around two 

rient angles that are in a reverse direction than when the two right angles are 
in the same direction. Tne prevention of accidents from flying Cardox shells 
constitutes a real prebiem, and to dete none cf the provosed preventive methods 
solves the probiem compicteiy. 


Cregon Logging Operation 


An Oregon legging coeration was about comnieted in May 1943, and only 
2 rew logs remained to be sent to the sawrnill. It was necessary to blast some 
stumps and tree “‘snags’’ out of the swiag road. The hook tender (“‘straw boss’’) 
und donkey engineer went to the operation on Sunday; the hook tender procceded 
into tie wocds to do the pod eee pnlasting while the donkey engineer adjusted the 
envine. 


an electric horn is used for sizagting from the woods to the donkey-engine 
operator. The circuit wires are teken 2s far into the woods as is necessary for 
toe 173 


The dcnkey-engine orerator stated that the hock tender was using the signal 

circuit for blasting. He nad brcken one wire of the signal circuit sorne distance 
-rom the rlace wiiere he was workine while he connected the leg wires of the 
electric detonator. Six or seven shcts had been fired, which the cperator be-. 
pas were springing shots; then there was a heavy exrlosion, and the signal bell 
bean to sound. The operator went into the woods to investigate and discovered 
tie noox tender deud. He believes thet a haeif to a full case of dynamite wes in 
tie charge and that it was detenated when the deccused connected the 4-foot lez 
eis of the detonator tc the signal circuit. Tne explcsion threw the signe! 

‘ires torether, causing the horn to scund. Inspection revealed that the “two ends 
of the broken siemal wires had come toeether, méxzing a contact. 


The company previded a blastins machine and special lead wire; but men, 


in this case a boss, did not like to carry any extra weight in the wcods because 
cf the cdirticulty of traveling over the rcoughground. 


ne deceased evidertly was net an exnerienced blaster or he would not 
have sttomptec tc connect thie detonatcr leg wires te a live signel circuit, 
especiell iy when tne ieg wires wore oniy 4 feet long. The assignment of untrainec 
mien to occupations, such as biasting, that require Special sxilis is hazardous in 
Lic extreme, “The company provided | safe blasting equipment but did not require 
its use, nence supervision was lex even though, as in this instance, the work 
was done by @ supervisor and the accident occurred to him. 
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waxity in keenine in effect the rrecauti: vrocedures known to be 
Seentiet an, ei ‘eventing accidents from ig ae is one cf the prcblems likely 
to ke encourtered in connection with versons in charge of biasting operationc. 
However, the sunervisors themselves should he ca ccrefully supervised, at least 
AS to exniosives precedures. 
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Iw > men were lilled in a nlastirg accident while blasting ine skattata 
LORS Pine ins coruary 1643, Cwine t6 undere Sslimetii. or 220re pRckaeny nct 
being acquainted with the curniny rate cf fuse. 


c 


The sneft was 350 feet deep at the time cf the accident, and the near on 
séfe refuse at blasting time was the 20C-fcot level. The men climbed to t 
refuge aiter lighting the fute when blasting a shaft round. The Saori Wore oe 
been insprogrecs abcut 3 nionths rreceding the accident, and an average cf tro 
rcunds was clasted each week. The explosives were detcnated with Caps ana 
iuSC, 2lNavs e-dercer cus: Metriod 1m shart sinking. . 


eed 


PNG sactt Lorene stated ee 1G holes had been d@rilled and each one 
loaded witn four sticks of Cyna:nite. Me crmally, O-foct fuse wes used. He said, 
"Tate Meernd 6 siinutes woud re-use ta Set cir the aynnmite, os the iuse ELrrs 

foct a minute, After Lie ating thea 1% fuses, the rniners climbea up the ladder 
LO Tne Salely Slt2tion 20 } feat abv.” Cn the eu Ol ie accident the winers 12a 
LrCurle iy seine the fuse, and the foreman who was waiting about 8 feet up tac 
ladder ti:ning the fuse ebserved oa 4 minutes had elapsea-sc shouted to the 


q 


t 
men to ect cut as y 2 minutes remoi:ed; one of the miners renlied there w2s 
Derry Ci. tiene tO Medt tor nied, “The forem on shouted several titnes fer the 
Tr.en to zet.cut and State uo the radder, but-the miners did not follow. The 
Shets exrloded ian ne ae ee = men Were « “illed, | 
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.ctice in this she = is very badly planned; the use of 6-f 


holes | aro to be lickted and the men required to Climb D0 5 ect to 


The 
ae whe 


Stel y lo InexCusab ie, “Lhe tore in Se nid that he heid a waten, and it was agree. 
that ail should ae at when 4 minutes rad elapsed after the first fuse a been 
spit, under the assuzicticn that the fuse burns at a rete of a fcot a mirute; hence 


23 
after 4 minvtes e lap sed from he first spitting a “cushion” of 2 minutes would 
remain to Permitesespe, As 2 m2 er ci fact; present-day 1use ustally Pours 


at a rate of about 49 secends per foot of fuse; hence, at the end of 4 uinutes 
the flame in tne first - ise That nag beer spit should have poe te jus . Oo fect 
(249 +40 = 3), Evidertly the fuse performed in accordance witn wnat it show: 


have dene, and these men were the victims of lack of ena S20: the Charnes 
teristics of the fuse being used. 


9565 - 


s 
! 


Google 


Gch] 


Unquestionably many old timers were told thet the burning speed of fuse 
s (or was) 1 foct per minute, and the men at this particular mine still held 
that 1662.10 would anvear that some educational work is needed to dispel the 
‘“Tcot-a-minute’’ idea as to the burning soced of fuse; it is suecested that those 
who read this item should do their part of this educational effort. 


The burning rate of fuse should be determined frequently, and should be 
posted crominently throuzhout the mine. 


rlectric biasting is generally 2 much safer metned to use in shaft work, 
even though it too is anything but foclpre on 


Caltfornia Mine 

cd — accident occurred in a California open-pit gold mine in 1440 
wie ja cimamnmer noles were being Sprung or eparatory to nee & primary 
Clee. | 7 . 


The drill holes were about 10 feet deer and were being sprung with 40- 
Percent selatin sage detonated with a No. 8 blasting cap and ZO to 24 inches 
cf single-tace fuse. The foreman heard an explosion and on investigation found 
tie lester part) my conscious, with his right hand blown off at the wrist ana 
injuries to his face und eyes, The biastcr stated that while he was attempting 
t> soring the hele a ranid fuse caused pren.ature explosion of the stick of ex- 
plosives before he could dron it inte the hole. © ) 


ect pleces from the same roll of fuse revecled a uniform burning rate 
end it is believed that the accident was caused ky e shert fuse and not by a 
rapidly curning cne, The blaster imay have delayed dropping the primer into 
the hule longer than he realized, arid ‘it ex dloded in his nand, 


Remerks: 


Chort fuse has caused numerous accidents, and in many states the minimum 
ionerts of fuse permitted in any kind cf work is regulated by law; it would appear 
ac no fuse should be shorter than 80 inches, anu vreferacly the minimum length 

uld be 85 inches. After spitting, 2-foot fuse gives no more than 80 seconds 
ies re cetonation, and that is tar toc shcert a period to allow 4 person to-escape 

2a Safe place when a@ procedure as viclent and dectructive as blasting is con- 

cerned... Sracticeally allot the ro-celied ra wc ing fuce is short fusing or possikly 
an error.ecus calvulation of the burning rete of fuse as 1 foot a minute instead - 
CI epproxiu ately 1 foot.in 40 secoiids. | : 
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New York Farm 


iP splocives: Slored in a , 
April 1043 by bullets from a .44-caliber rifle fired by two boys. One boy was 
Filled anc tne other injured: Serious) y; 


mecazine on a New York farm were detonated in 


Une magazine was cf steel plate of a tyre frequently used and was leased 
to the owner «f tne farm. The mayevine was not lined to make it bullet--> 
resistant and was not kerricaded. Danger signs were placed on the magazine, 
which was surrounded by a thick growth cf trees meusuring 5 to 12 inches in- 
diameter at the base. | 


Records show that the magazine contained 1,000 pounds of 40-percent 
eeletin dynamite, 1,14% sounds cf ammenia dynamite, 160 pounds «f TNT, ana 
a DOx COnteining 0 i.e. (and: mines, 


The investigation of the explosion revealed that two boys, one 13 and the 
second 1%, were walking through the woods shooting at various cbhjects with 
s24-C ober ries, Cns ch thie ocys S10t ot 4 Small building irom @ distance: ne 
thought was 150 feet, and the explosion resulted, One boy was able te run for 
hel», end beth boys were taken to the hosvitel where one died the same nignt. 


Rerarks: 


Magazines that are not at least bullet-resisting are a constant source oi 
danger. Irresponsible people use firearms, as In the case cof these boys, and 
isolated magazines frequently ore made targets, a5 people do not realize the 

anger involved, Boys.i0 to 15 or 16 years of age have been getting into 
trouble to an increasing extent in recent years in connecticn with explosives. 
In at least two instances within the past 5 years, five children were killed; in 
eacn instance small boys fired .22 rifle bullets into explosives. There are 
numerous cases cf theft of exniosives from magazines by boys less than 16 
years old. | | 


Danger Signs in connection with explosives magazines should be so 
located thet a bullet pessing through the sign will not strike the explosives in 


the magazine; preferably this sign should be ona post, tree, or other place 
in the vicinity cf the magazine. 


Alabama Mine 


A fatal blasting accident that occurred at an Alabama open-pit iron min® 


in 1940 resulted in the death cf two men and injury to another when they retur:< 


to what was belicved to be a misfired drill hole. 
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A steam shovel was waiting for ore tc be blasted in the pit. The face and 
bottom of the ore cut were wet. Three holes were drilled 4-1/2 feet apart; one 
hole 4-1/2 feet deep was loaded with six sticks of 1-1/8- x 8-inch 40-percent 
dynamite; the second hole was 3 feet deep and lIcaded with four sticks of dynamite; 
anu the third hole was 4-1/2 feet deep and loaded with six or seven sticks of 
dynamite. Caps and fuses were used fcr biasting, but the fuses were cut in 
indefinite lengths ranging from 20 inches to 4 feet. The fuses were lighted and 
the men retired about 100 feet to shelter. One of the men said he failed to light 
tne fuse in No. 3 hole, sa after two shots exvnleded the men returned to the shovel 
pit. Three men were moving the blasted material and uncovered the fuse of No. 
3 hole. One man picked up the fuse about 3 inches from the end, and the hole 
exploded, killing two of the men and injuring a third man. The fourth man of the 
party escaped uninjured. Evidentiy.the powder train in the fuse No. 3 hole was 
damp and did not Light quickly but did ignite and probably burned normally. after 
passing the damp spot. The difference in time in exploding the holes was also 
due to the wide variation in the length of the fuse. 


Remarks: 


These men probably were unfamiliar with blasting operations, as the length 
of fuse used on multiple shots is very important. Blasters should be skilled 
workers, and only men exnerienced in this type of work should be so employed. 
Blasting rules snould be made very stringent, particularly regarding the waiting 
time if a hole misses. 


Uteh Mine 


A blasting accident occurred in a Utah open-pit mine in 1940 and caused 
the death of three men. ‘The men were lighting the fuses and inserting the 
primers in the drill holes when the oremature blast occurred. 


Twelve 2-inch drill holes 23 feet deep arid slightly inclined from the 
vertical had heen sprung and were loaded with four to four and one-half cases 
of explosives. Springing hcles usually causes them to ravel, making it difficult 
to place tne explosive at the bottom; hence a 1-1/2-inch pipe about the length 
of the hcie is inserted in the hole to be loaded, and 12 to 15 sticks of explosives 
are placed in the pine and pushed to the bottom. of the drill hole. This is con- 
tinued until a full charge of 4 cr 5 cases of exnlosives has been loaded. The 
metal pipe is left in the hele until the primer with a spit fuse is pushed through 
“ne pipe and is then reinoved if it comes out freely; otherwise, it is ieft in the 
acle. The primer is made by placing two blasting cars ina stick of dynamite 
ettached with fuses 5 feet 2 incnes long brought out cn cpposite sides of the 
came stick of explosives and taped to the cartridge. Both fuses are spit, and 
‘he primer is piaced in the pipe and pushed to the bottom of the hole. The 
“ynarmite cartridges are 1-1/4 by 8 inches. 


laa as 
C5384 -bo 


Google 


I.C. fa0g 


1-1/é-inch- -diameter pipe could not be used in cne hole and a 1-1/4- 
inch- bt pipe was substituted. The men anticipated trouble in loading 
1-1/4- by 38-inch cartridges through the 1-1/4-inch-diameter ripe so slit the 
paper of the primer cartridge and removed some of the explosive to reduce 
its diameter. Other blasters began to iight the other holes, and the deceased. 
men lighted tle fuse of the specially prepared primer and started to pusn it 
through the 1-1/4-inch-diaz:eter pipe, but it wedged in the pipe. A regular 
primer, made up of a 1-1/4-x 8-inch cartridge with 6 feet 2 inches of fuse 
attacned, was insertcd in tie nipe and pushed down on top of the first primer, 
and the explosion occurred, The foreman and the other blasters had shouted 
to the decease to leuve t! s hole and run without trying to insert the second | 
primer. Itis beileved that the heat fror the crumpled fuse of the first primer 
caused the second primer to exulode. 


Remarks: 


The Hiestine method ap opears to Le unusually dangerous, but attempting 
to push a second primer on tov of ithe first with the fuse burning was inviting 
a premature exolosica. Closer supervision probably would have prevented 
this accident. 3 


Nevada Mine 


A fatal blasting accident occurred in a Nevada mine in 1940, when a miner 
attempted to force a wedged stick cf dynamite containing an electric detonatcr 
into a drill hole, 


Two men had drilled three holes and were leading them at the time of tne 
accident, A delay electric exploder, orcbably a fifth delay or longer, had been 
found in the muck nile from blasting the previous rcund of holes, and the miners 
intended to dispcse of the detonator by placing it in one of the loaded holes, Tae 
practice in raeking up the vrimers was to slit the stick of dynemite along one 
side for its full length and place the detonator in the exposed dynimite . 


A vainer placed the primer cartridge in the hele and attempted to push 
the cartridge containing the delay detonator to the bottorn; but it wedged in the 
hole, perhaps due to protrusion of the detonator from the ‘side or the end of the 
cartridge, The mincr attempted to force the explosives into the hole, using: 
both hands on the wooden tamnping stick, and the explosion that resulted blew | 
off his left hand and lacerated his other hand; rock penetrated both eyes, and he 
had numerous cther injuries. He diea the followin: day. The second man was 
standing about 2 feet from the deceased at the time of the explosion and escaped 
with minor injuries; he was wearing gorcles and received numerous small cuts 
around the ever; the corgles probably prevented serious injury to his eyes. 


~ 
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Remarks: 


Destroying biasting caps and detonators by placing them ina drill hole 
that is being loaded has caused many accidents, and some of them resulted 
in one or more fatalities. This practice should be prchibited. 


A good method of destroying blasting caps cr electric detonators is to 
aig a shallow pit not less than 12 inches deep and place in it the defective caps, 
tied in a bundle or otherwise attached to a good detonater or capped fuse, fiil 
tne cit with dirt, and fire in the usual manner. The pit should be dug in an out- 
cI-the-way place where chance flying pebbles can do no harm. 


Blasting caps and electric detonators should never be placed in shallow 
streains or ponds to destroy them. This methcd is ineffective and has caused 
many accidents, 


Primer cartridges (sticks of explosives containing an exploder) should 
never be forced or “‘rammed’’ into a drill hole; this is especially hazardous 
with certain types of delay detonators and is always a menace when the deto- 
nator does not parallel the axis cf the stick of explosives, 


Iowa Guarry 


The owner of an lowa quarry wes eiectrocuted in 1942 when the lead wire 
used to fire a quarry blast was thrown against a €,600-volt power line. 


The quarry is on the east side of a highway, and the face is about 60 feet 
distant. A pcwer line carrying 6,600-volts is also on the east side of the highway 
on posts about 25 feet high. The shots were connected in series and the lead 
wires taken to the road; the blast was fired with the magneto of an automobile. 
The lead wire was thrown in ccntact with the power iine while the quarry owner 
was holding the wires, and he was electrocuted. Artificial respiration and an 
innalator failed to revive the victim. 


Remarks: 


Electric blasting should not be permitted under cr near electric power 
lines where there is danger that the lead wire may come in contact with live 
wires. The lead wires should always be placed on the side of the blast away 
from any power lines, and tne shot shouid be fired from a blasting unit. 


Washington Quarry 


A premature explosion of dynamite occurred while a recently sprung drill 
acle was being loaded at a Washington quarry in April 1543. Cne man was 
instantly killed and a second man severely injured. 
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Tee aoe: 


A tlaster had svrung a 20-foct bench hceie, using 10 cartridges cr l- ie 
by 8-inch 4C-percent gelatine dynamite, and after waiting accroximately 1 
minutes began to charge the noie. He nad cviaced Six or seven cartridges ss 
dynamite in the hcle when the blast occurred, A miner whos was about Zo feet 
away at the time cf the explosion stated the blaster ususily sprang the bench 
noles three or fcur times, pee 1G artir Goes Or Oyen Cn-e1cn- cri. 

Tne blaster wes instantly iilled, and a helper was severely injured. 


Drill holes that are being sprung should always be allowed to cocl kefore 
a second sprinving cnerge is leaded. This period of waiting time varies with 
the charge ana with the cneracter of the rock but should never be less tnen 2 
hours for a small charge; a lonzer waiting pericd is safer. 


Various methods are used ty determine whether drill noles have cooled 
sufficiently to be loaded sefely ater patina these include pcuring water into 
the: MOLes Ta SORie Gases The Nole Temperatures ts ascertained ty inserting the 
wooden tamnine bar in the hole and bene it rernain fcr some time, and even 
by lowerint a thermometer into the hole. However, if the charge of exvcicsives 

used for svnringing 2 hole is more tnan.a few sticks, the cniy safe way is to 
nermit the hole to cool at least over nicht. 


VWiyomine bine 


A Shot firer in a Wyorning co2l mine was instantly killed by tne delayed 
explosion of 3 Cardcx shell in December 1042. 


He had attempted to ccomolete bia soe ne The COs Tas in @:reom. “Two 
Cardox snelis nad failed to function proverly owing to dete PUVe Coniii cn. aie 
the shot firer withdrew the last shell from the pe iii hole, removed the wiring 
from both shei_s, and coiled the battery cable. Ee then started for the supnly 
station, taking the blasting battery and two ore WG Snoelis with nim. Ee reachec 
a point on the main slone about 24 40 feet Irom the room face anu met the rone 
rider. Tne rope rider stated the snot fircr was carrying both shells on his 
snoulader as he apurcached end could see thet one sheli wes leak ing near the 
shell head. The shot firer was some distance from the rone rider, and as he 
Started to talk the shell exulcded. The rone rider was only slightly injured, 
but the snot firer was killed. | | 


A misfired shot is datgerous, whether exolosives or Cardox are use 
a definite waiting time should be observed before the firer returns to the hole; 


eo iw 


this is true as to electric as well as fuse blasting. Tha State of Wyoming Cafety 


atye 
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Rules required the shot firer to wait 15 minutes before returning to a misfired 
Cardox shot, and 15 minutes is the absclute minimum time period that should 
elapse before returning te a misfired shot cf any kind cr in any place. 


Colsradc i ell 


A. man was seriously injured in June i%43 while'attemnpting to blast a 
sewerave water-disposai well ina small Colorade town. A well 23 feet deep 
with ¢ c-iuch casing was used to dispose of the water from a small sewae 
septic piant that drained into it. The interior of the casing had corroded and 
blocked, 


The injured man attemnted to plece one stick of 40-percent dynamite with 
a capved fuse « feet long in the casing to blast the obstructicn. The man lighted 
the fuse and started to push the dynamite into the proper pcsition in the pipe, 
using &@ o- by 2-inch stick of wood 5 feet long as a tamping stick. Ee made 
several unsuccessful attempts to piace the dynamite and then pulled the 
dynamite certridze from the hole; ae as he started to pull the capped fuse 
from the dynamite it exploded in his hand. The injuries included loss of tne 
left hand and one third cf the left forearm, lacerations cf the face, puncture 
wounds of the Ilcwer extremities, and injury to the left eye that may result 
In the icss of SO percent cf the vision of that eye. 


The cwner of the well was oresent wnen the accident occurred and stated 
that as the injured man pulled the explosives froin the pipe the owner had 
snouted to tne victim to throw away the ances but the injured man repiied 
that. he knew he had plenty of time because he had a 20-minute fuse. 


The injured man claims to have used explesives for approximately 20 
years in the irrigation district, but tne work was confined to shooting 
eccasional adcbe shots and holes in rock to obtain riprapping for irrigation 
Citches. It is stated that Shooting these wells is a commen practice in that 
area. 


Le emarls: 


2 Oe eee ee se - 


Tris accident was due entireiy to permitting an inexperienced man to use 
explosives; 2 positive knowledge of the burning rate of fuse is essential at™ 
ali tirnes, and no blasting should be done unless the person doing it has had 
eno.ugn experience, by observation or ctherwise, to realize the extreme 
necessity of being very careful with exniosives. 


Emoloyees snould be instructed in safe metheds of handling explosives 
and should also be instructed in the dangers of not following safe practices... 
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CONCLUSIONS 


These examples of the misuse of explosives and faulty blasting practice 
by no means constitute a complete list of commonly encountered, man-created 
hazards in using explosives, but they do present a few samples of some of the 
fcolish things that should not be done when explosives are handled or used. 
Blasting accidents are nearly always Serious, resulting in death, dismember- 
ment, or maiming of the careless individual and frequently of innocent by=. - 
standers; a deterymined educational campaign in safe blasting practices is well 
worth while in any organization that uses explosives. Ultimately rigid laws 
Should be enacted requiring that all persons who engage in blasting shall have 
a certificate of competency issued by the State after the applicant has passed a 

igid examination embodying fundamental'facts on the characteristies and 
hazards of explosives. 
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